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THE SPECIFIC DIAGNOSIS OF TUBERCULOUS
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A PRELIMINARY COMMUNICATION
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KYOTO, JAPAN
The pathology of the cerebrospinal fluid in cases of tuberculous
meningitis has been the object of intense study in recent years. How-
ever, the diagnostic value of examinations of that fluid simply by
chemical and cytologic methods is of only relative importance. The
most reliable test is to find tubercle bacilli in the cerebrospinal
fluid; but that is microscopically often so difficult that in most cases
no satisfactory result can be obtained. Consequently, the necessity
arises of performing animal injections to confirm the diagnosis. But
it is well-known that a comparatively long time, even more than three
weeks, is required to determine the result of the experiment. For
this reason the method has been abandoned. It is also well known
that the presence of the tuberculosis organism produces three kinds
of reaction to tuberculin injection, namely, (1) general reaction, (2)
focal reaction and (3) local reaction. The focal reaction may well
be adopted to diagnose tuberculous diseases, but there is no record of
an instance of that reaction being used as a diagnosis of tuberculous
meningitis. It seems worth while, therefore, to report the following
cases, even though they are small in number.
The diagnosis of tuberculous meningitis by the focal reaction of
tuberculin is simple but specific in nature. The process is as follows :
After taking out a certain quantity of cerebrospinal fluid by lumbar
puncture for cytologie examination, an intradural injection of diluted
tuberculin (Koch's old tuberculin) is made. After six, twelve or
twenty-four hours cytologie examination is again made of the fluid,
which is obtained by lumbar puncture, and a comparison is made of
the cell count before and after the intradural injection. The dose
of tuberculin injected into the spinal canal is from 0.01 to 0.002 mg.,
with which a satisfactory result can be obtained. In the preparation
of the tuberculin it is well to dilute it with physiologic salt solution
(from 0.5 to 1 c.c).
In this way I have examined the cerebrospinal fluids nine times
in five cases of tuberculous meningitis, the result of which I have
summarized in Table 1.
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TABLE 1.—Results of Cerebrospinal Fluid Examination Following Tuber¬
culin Injection in Five Cases of Tuberculous Meningitis
Case
No. Name
Age,
Years
Nervous
Symptoms
Cerebrospinal
Eluid
Dose of
Tuber¬
culin,
Mg.
Cerebrospinal Eluid
After the
Intradural Injection
of Tuberculin
H. O.
K. Y.
M. Y.
S. T.
T. M. 1%
Nausea; vomiting;
tremor; convul¬
sions; stiffness of
neck; limbs rigid;
Kernig's sign
Vomiting; apathy;
nystagmus; rigid¬
ity; Kernig's sign;
delirium; stiffness
of neck
Vomiting; apathy;
convulsions ; limbs
rigid; Kernig's
sign; stiffness of
neck
Slight turbidity;
albumin 0.079%;
globulin + ;
lymphocytes 38;
polymorphonu-
clcars 118;
red cells 60
Turbid:
albumin 0.148%;
globulin +;lymphocytes 123;
polymorphonu-
clears 40;
red cells 0
Slight turbidity;
albumin 0.102%;
globulin + ;
lymphocytes 104;
polymorphonu-
clears 8;
red cells 0
0.001
0.002
0.001
Headache; nausea; Slight turbidity; 0.001
vomiting; coma; albumin 0.095%;
head retraction; globulin +;
convulsions lymphocytes 50;
red cells 5
Vomiting; stiffness
of neck; apathy;
convulsions; limbs
rigid
Turbid;
albumin 0.11%;
globulin + ;
lymphocytes 140;
red cells 0
After 12 hours:
albumin 0.089%;
lymphocytes 150;
polymorphonu-
clears 330;
red cells 3,200
After 24 hours:
albumin 0.089%;
lymphocytes 310;
polymorphonu-
clears 215;
red cells 585
After 24 hours:
albumin 0.156%:
lymphocytes 237;
polymorphonu-
clears 130;
red cells 53
After 36 hours:
albumin 0.151%;
lymphocytes 193;
polymorphonu-
clears 97;
red cells 7
After 6 hours:
albumin 0.247%;
lymphocytes 190;
polymorphonu-
clears 16;
red cells 352
After 24 hours:
albumin 0.165%;
lymphocytes 910;
polymorphonu-
clears 525;
red cells 395
After 12 hours:
lymphocytes 85u;
polymorphonu-
clears 46;
red cells 193
After 24 hours:
lymphocytes 716;polymorphonu-
clears 9;
red cells 100
After 72 hours:
lymphocytes 164;
polymorphonu-
clears 0;
red cells 10
In the examination of the cerebrospinal fluid attention was paid
also to an estimation of the pressure, the number of cells per cubic
millimeter, the types of cells and an estimation of the globulin and
albumin content. For cytologie examinations the Fuchs-Rosenthal
method (modified) was adopted. For estimating the albumin I used
the nitric acid ring when it was first formed, while globulin was tested
by Noguchi's butyric acid method.
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As Table 1 shows, tuberculous meningitis gives specific reactions to
the intradural injection of tuberculin; in other words, cytologie exami¬
nation after tuberculin injection shows an increase in the number of
cells in general. Chiefly, there are a remarkable appearance of red
cells, a considerable increase in the lymphocytes, and a moderate
increase in the polymorphonuclear leukocytes. A large percentage of
red cells in the cerebrospinal fluid is a significant phenomenon which
needs much attention. It is due to hyperemia owing to the reactive
nature of the pia mater. In the case of tuberculous meningitis, the
cerebrospinal fluid after the intradural injection is remarkably turbid
macroscopically and even yellowish in color occasionally.
For a comparative study I tried the intradural injection of tuber¬
culin (from 0.01 to 0.001 mg.) in children with suppurative meningitis,
epidemic cerebrospinal meningitis, and with chronic hydrocephalus, but
I saw no change of the cells in the cerebrospinal fluid (Table 2).
TABLE 2.—Results of Cerebrospinal Fluid Examination Following Tuber¬
culin Injection in Cases of Hydrocephalus and
nontuberculous meningitis
Case
No. Name
S. H.
P. Y.
S. T.
Age
3 yr.
8yr.
Diagnosis
Cerebrospinal
,
Fluid
Dose of
Tuber¬
culin,
Mg.
Suppurative menin- Turbid
gitis
Chronic hydro¬
cephalus
albumin 0.462%;globulin +;
lymphocytes 1,450;
polymorphonu-
clears 1,765;
red cells 15;
streptococci
present
Clear; colorless;
albumin 0.02%;
globulin —;
lymphocytes 4 ;
polymorphonu-
clears 0;
red cells 10
Epidemic cerebro- ¡ 2/24. Turbid;
spinal meningitis albumin 0.214%;
globulin +;
lymphocytes 136;
polymorphonu-
clears 1,860;
red cells 5,580
meningococci
present
3/2. Turbid;
albumin 0.132%;
globulin +;
lymphocytes 142;
polymorphonu-
clears 954;
red cells 40
3/7- Turbid;
albumin 0.1089%;
globulin + ;
lymphocytes 96;
polymorphonu-
clears 536;
red cells 0
0.01
0.002
0.002
0.01
Cerebrospinal Fluid
After the
Intradural Injection
of Tuberculin
After 24 hours:
albumin 0.412%;
lymphocytes 420;
polymorphonu-
clears 720;
red cells 10
After 24 hours:
albumin 0.021%;
lymphocytes 4;
red cells 1
After 24 hours:
albumin 0.198%;
lymphocytes 130;
polymorphonu-
clears 1,860;
red cells 4,800
After 24 hours:
albumin 0.0825%;
lymphocytes 145;
polymorphonu-
clears 594;
red cells 5
After 24 hours:
albumin 0.0297%;
lymphocytes 94;polymorphonu-
clears 500;
red cells 0
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SUMMARY
The diagnosis of tuberculous meningitis by the intradural injec¬
tion of tuberculin is specific but very simple. Among specific reac¬
tions, the most conspicuous thing is an increase in the cell count of
the cerebrospinal fluid, especially that of the red cells.
I may add that as my studies are continued I shall in future have
the pleasure of forwarding further reports on this subject.
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